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Angiography still remains the standard of reference for the assessment of coronary artery disease in vivo. It is relatively easy to perform, has a 
high temporal resolution and provides a good overview of whole vascular territory. However, being a luminographic method changes in the vessel 
wall cannot be detected by angiography. Other catheter based endovascular imaging methods like Intravascular Ultrasound (IVUS) have emerged, 
providing a very detailed view on the composition of the vessel wall with a superior spatial resolution. The disadvantage of these technologies is 
that they are lacking a good overview of the assessed vascular territory. To compare matching angiographic and endovascular findings a manual 
registration had to be performed using anatomic landmarks as anchor points.
The aim of this study was to develop a new automated approach to this problem, demonstrate the feasibility in patients and assess its’ accuracy for 
IVUS.
Methods and Results: To coregister angiography and IVUS an automated pullback with either 0.5 or 1.0mm/s was performed under ECG 
triggered fluoroscopy. The IVUS and fluoroscopic images were digitally stored and labelled with matching time stamps. A dedicated automatic 
algorithm was applied to detect the position of the IVUS catheter in every fluoroscopic frame. The respective positions of the IVUS catheter were 
further correlated to the IVUS frames using the previously recorded time stamps. To evaluate the feasibility of the algorithm and to test the accuracy 
a multicenter clinical trial was carried out in 50 consecutive patients. The accuracy of the algorithm was tested by two experienced IVUS operators 
using anatomic landmarks as reference points. This automated detection was successful in 46/50 (92%) patients. In the remaining 4 cases the 
algorithm was not able to detect the IVUS catheter due insufficient image quality. The overall accuracy was 1.92±1.0mm with a range of 3.8mm.
Conclusion: It could be demonstrated that an image based coregistration algorithm for angiography and IVUS is feasible. An overall accuracy 
below 2.0mm seems to be sufficient to facilitate interventional procedures. These findings have to be confirmed in a larger subset of patients.
